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PROBLEM TO BE SOLVED: To provide a method for manufacture which is 
capable of achieving mass production of information recording media small 
in shadowing and extremely low In noise at a low cost and high efficiency 
by eliminating the low adhesion property of a substrate and an information 
layer and low processing efficiency which are the problems with irradiation ^ 
of the substrate with UV rays. 

SOLUTION- This method for manufacturing the master disk for the 
Information recording media consists in changing the shapes of prescribed 
rugged patterns by irradiating the master disk for the information recording 
media having photoresist layers provided with the prescribed rugged 
patterns on the substrate with energy rays. 
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Japan Patent Office is not responsible for any 
ianages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim^ll^The manufacture approach of the original recording for information record media characterized by irradiating 
an energy line and changing the configuration of this concavo-convex pattern to the original recording for information 
record media which has the photoresist layer which comes to prepare a concavo-convex predetermined pattern on a 

[Claim 21 The above-mentioned photoresist layer is the manufacture approach of the original recording for information 
record media according to claim 1 which has slot Mabe located between a slot and the slot which adjoins mutually. 
[Claim 3] The manufacture approach of the original recording for information record media according to claim 1 or 2 
which it comes to prepare in contact with the substrate layer which the above-mentioned photoresist layer turns into 

[Claim 4TThe manufacture approach of the original recording for information record media according to claim 1 to 3 
that the above-mentioned energy line includes ultraviolet rays with a wavelength of 300nm or less. 
[Claim 5] The manufacture approach of the original recording for information record media according to claim 1 to 4 
that the above-mentioned photoresist layer fi-ont face is etched by the exposure of the above-mentioned energy line. 
[Claim 6] The manufacUire approach of the stamper characterized by including the process which exfoliates after 
forming a metal layer on the original recording for infomiation record media manufactured by the approach according to 
claim 1 to 5, and is made into a stamper. , , , v • v 

[Claim 7] The manufacture approach of the information record medium charactenzed by to include the process which 
exfoliates after forming a metal layer on the original recording for information record media manufactured by the 
approach according to claim 1 to 5, and produces a stamper, the process which produces the substrate which imprinted 
the shape of surface type of this stamper, and the process which forms the information layer which contains a record 
layer at least on this substrate. > • . • j - j • 

[Claim 8] The manufacture approach of the infonnation record medium according to claim 7 which is a medium used in 
order to come to prepare the infonnation layer which contains a record layer at least on the substrate with which the 
above-mentioned infonnation record medium has slot Mabe located between a slot and the slot which adjoins mutually 
and to record information on a record layer by using this slot as a recording track at least. 



[Translation done.] 



http7/ww^ 



THIS PAGE BLANK (USPTO) 



* NOTICES * 



Page 1 of 1 1 



Japan Patent 0££iee is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed DesCTiption of the Invention] 

[0001] ^. , 

[Field of the Invention] This invention relates to the manufacture approach of of the original recording, stamper, and 
information record medium which are used for producing information record media, such as an optical recording 
medium. 

[0002] , ^. , ^ . , 

[Description of the Prior Art] The optical recording medium represented by optical disks, such as a magneto-optic disk, 
a phase change disk, an inorganic pierce-die disk, and a coloring matter disk, is a mass information record medium 
which a user can record, and has spread widely as a medium used for the external storage of a computo". Moreover, in 
order to record the information on music, a photograph, an image, an animation, etc., it is spreading quickly also as a 
medium used for record regenerative apparatus, such as a music player, a digital camera, video, and a set top box. As a 
magneto-optic disk, 640MB product of a 3.5inch mold, 230MB product, 128MB product, GIGAMO, 650MB - 4.8GB 
of product of a 5.25inch mold, a mini disc, etc. are known, CD-RW, DVD-RAM, etc. are produced commercially as a 
phase change disk, and DVD+RW, DVD-RW, etc. are developed. Moreover, products, such as CD-R and DVD-R, are 
known as a coloring matter disk. 

[0003] By establishing a recording track in these optical recording media generally, and record reversion systems', such 
as an optical head's of a record regenerative apparatus, moving along a truck (tracking), and irradiating record playback 
light, the various above-mentioned information (data) is recorded on a recording track, and it reproduces, or eliminates. 
Tracking is performed for usually depending for the concave convex groove or the concavo-convex pit prepared on the 
optical recording medium. The concave convex groove of the shape of spiral or a concentric circle is prepared in the 
optical disk in which many records are possible, and the recording track is formed along this slot. There are a slot record 
type which records on this by using a slot (crevice of a substrate) as a recording track, a land record type which records 
by using as a recording track slot Mabe (heights of a substrate) located between adjoining slots, and a land & groove 
record (L&G record) type which records by using both as a recording track. Generally, such a concave convex groove is 
prepared in a substrate, and thin films, such as a record layer, a protective layer, and a reflecting layer, are formed on the 
substrate. Vacuum processes, such as sputtering and vacuum deposition, and the applying method by the spin coat are 
used for formation of each class. 

[0004] In addition, below, the thing containing all thin films, such as a layer (a record layer is called ho-ealter) which 
actually stores information and a protective layer prepared before and after that, and a reflecting layer, is named an 
information layer generically. When using the information layer of an inorganic material system, such as a magneto- 
optic disk and a phase change disk, the sputtering method or vacuum evaporation technique (electron beam evaporation, 
heat vacuum evaporation©, etc.) are usually used. Since precise and good membraneous quality is obtained, the 
sputtering method is used in many cases. Now, in addition to the optical disk of the land record type which was the 
mainstream conventionally, a slot record type also came to be used in recent years. Furthermore, a land & groove record 
type also began to be put in practical use. Land & groove record can make a record track pitch into high density 
extremely, and is useful to high density record. However, the trouble that an information layer could not adhere to 
homogeneity easily was in the interior of a slot at the medium which records information by using a slot as a recording 
tr2.clc 

[0005] Hereafter, it explains using drawing, (a) of drawi.ng.2 is drawing showing the relation between the shape of a 
quirk of the substrate of the conventional optical recording medium, and the oblique-incidence particle under membrane 
fonnation, and (b) is drawing showing the film adhesion condition after membrane formation. Conventionally, the V 
character mold and the rectangle mold are known as a configuration of a slot, and when using a slot as a recording track. 
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in order to acquire a high regenerati^signal, a rectangle mold is used from tftield of a tracking property etc. in many 
Dases Here, a trapezoid mold is also contained in a rectangle mold. As shown in drawing 2 (a), the rectangle slot where 
an optical disk conventional slot record type consists of a groove face side 6 which combines a slot 2, slot Mabe 3, and 
them with the optical disk substrate 1 is formed. If the information layer 5 is formed with the sputtering method or a 
vacuum deposition method to a substrate 1, a membrane formation particle will come flying toward a substrate from 
various include angles. The vertical-incidence particle (not shown) which came flying perpendicularly from nght above 
[ substrate ] adheres to homogeneity in a slot 2, slot Mabe 3, and the groove face side 6, 

[0006] However, the particle (oblique-incidence particle) 4 which came flying from across toward the subsfrate cannot 
arrive at a part of pars basilaris ossis occipitalis of a slot, and a part of groove face side (shadowing field) 7 by 
shadowing by which attainment of an oblique-incidence membrane formation particle is barred under the effect of a 
groove face side. For this reason, as shown in drawing 2 (b), the thickness of the information layer 5 will become 
remarkably thin compared with slot 2 fang-furrow Mabe 3. Therefore, when shadowing is not much large, the thickness 
of a slot becomes inadequate and there is a problem that good record cannot be performed. 
[0007] Moreover, since the membrane formation particle by which the attainment to the groove bottom section was 
interrupted by shadowing adheres to the groove face side upper part as it is, the thickness of the part becomes thick, and 
the flute width becomes narrow as membrane formation progresses. Moreover, since there is little film adhesion in the 
groove bottom section compared with slot Mabe, a channel depth will become deeper and record sensibility will differ 
from a property in land & groove record. In addition, since the effect of shadowing has a strong direction near [ core / 
slot ] a wall surface, a thin part with the configuration of the slot after membrane formation near a wall surface becomes 
deep. That is, a thin crevice is formed. Since it is hard coming to reproduce a signal from this thin crevice, the signal 
from a slot will deteriorate more greatly compared with slot Mabe. 

[0008] Furthermore, according to examination of diis invention person, things found the cause of a noise rise of a 
regenerative signal for shadowing. Usually, although a certain amount of dry area (detailed irregularity) exists in a 
substrate front face, the dry area of a wall surface is remarkably emphasized as membrane formation progresses, in 
order that change of the dry area of a groove face side, i.e., the include angle of a slant face, may fluctuate the condition 
of shadowing and may change a membrane formation rate. Consequently, since the flute width and the channel depth 
changed locally and this brought about fluctuation of a regenerative signal, it tumed out that the big noise as a result is 

generated. • j r u j 

[0009] Now, although there are a substrate side incidence method which is made to carry out incidence ot the record 
playback U^t through a substrate, and performs record playback, and a film surface incidence method to which 
incidence of the record playback light is carried out, without letting a substrate pass (from a record layer side) in the 
play back system of an optical recording medium, in the optical recording medium of a film surface incidence method, 
the property aggravation by shadowing poses a bigger problem. Generally, the lamination of the optical recording 
medium of a substrate side incidence method is a subsfrate / the 1 st dielectric layer / record layer / the 2nd dielectnc 
layer (/reflecting layer), and the lamination of the optical recording medium of a film surface incidence method serves 
as a substrate (/reflecting layer) / the 1st dielectric layer / record layer / the 2nd dielectric layer. By any method, it is 
reflected in a record layer front face, and this light is detected by the detector and playback light serves as a regenerative 
signal. That is, in a substrate side incidence method, playback light is reflected by the interface of the 1st dielectiic 
layer / record layer, and playback light is reflected by the film surface incidence method at the interface of a record 
layer / the 2nd dielectric layer. Since magnification of the groove face side dry area by shadowing and deformation 
become so large that membrane formation progresses here, the deformation becomes remarkable like the front face of 
the film which is separated from a substrate. By the film surface incidence method, since playback light is reflected 
more on the large record layer front face of deformation, a noise tends to become large. 

[0010] Moreover, as mentioned above, since the film front face where the deformation of the shape of a quirk that the 
shape of a quirk on the front face of the film becomes deep more narrowly itself separated from the subsfrate with 
membrane formation becomes large, a problem mist beam film surface incidence method called the property difference 
of a land & groove record type slot and slot Mabe is larger. In order to make shadowing small, tiiere are an approach 
(long throw) of separating the distance of a target (or source of vacuum evaporationo) from a subsfrate, and the 
approach of inserting the tubed grid (collimator) only the particle which comes flying perpendicularly is made to reach 
between a substrate and a target (or source of vacuum evaporationo) at a substrate. However, the use effectiveness of a 
target tfiru/or the source of vacuum evaporationo falls remarkably, and makes a manufactiiring cost increase by any 
approach Moreover, since a membrane formation rate falls, the time amount which manufacture takes will also become 
long Shadowing can be reduced if the depth of flute is made very shallow. However, a signal (slot signal) will fall 
remarkably in this case for truck imitation (tracking). Moreover, by the land & groove record type, since the cross talk 
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leakage signal from an adjoining recording track) is reduced according to optiSI cross protection, if a slot is made not 
ttuch shallow, the increment in a cross talk will be caused, and a regenerative-signal property will get worse. 

Problem(s) to be Solved by the Invention] Examination of this invention persons showed that shadowing could be 
educed by making both slot and slot Mabe [ the greater part of ] into a curved surface. There is a method of irradiating 
iltraviolet rays and, for example, making a substrate deform into a resin substrate as an approach for making both a slot 
ind slot Mabe into a curved surface. . 

00121 However in our examination, when ultraviolet treatment of the polycarbonate resm substrate usually used for an 
)Dtical disk was carried out, since the part of the polar group of resin was decomposed preferentially, it turned out that a 
Tont face will be in a polar small condition. Since the information layer is stuck with the substrate by association with 
m own polarity and the polar group of a substrate, the substrate after processing will become what has very bad 
idhesion with an information layer, and it will cause film exfoliation easily in an elevated temperature and highly humid 
Tivironment-ization. Moreover, by this approach, in order to have to process to all the substrates produced in large 
uantities when processing cost becomes huge, there is a problem that a production baton falls remarkably. 
00131 The purpose of this invention cancels the low adhesion of the substrate and information layer which pose a 
Droblem by the UV irradiation to a substrate, and low processing effectiveness, and offering the low cost and 
manufacture approach which it is efficient and can be attained has mass production method of an mformation record 
medium with a noise it is small and remarkable and low shadowing. 

rn^s for Solving the Problem] The summary of this invention consists in the manufacture approach of the original 
recording for information record media characterized by irradiating an energy hne and changing the configuration ot 
this concavo-convex pattern to the original recording for information record media which has the photoresist layer 
which comes to prepare a concavo-convex predetermined pattern on a base. Other summaries of this invention consist m 
the manufacture approach of the stamper characterized by including the process which exfoliates after forming a metal 
laver on the original recording for infoimation record media manufactured by the above-mentioned approach, and is 
made into a stamper. It consists in the manufacture approach of the information record medium charactenzed by to 
include the process which exfoliates after the summary of everything but this invention fiirthermore forms a metal layer 
on the original recording for information record media manufactured by the above-mentioned approach, and produces a 
stamper the process which produce the substrate which imprinted the shape of surface type of this stamper, and the 
process which form the information layer which contains a record layer at least on this substrate. 

[Embodiment of the Invention] Below, it explains by making an optical recording medium typical as an information 
record medium into an example. First, the general production process of an optical disk is explained. A photoresist is 
aoDhed to the glass plate with a pure from face (base) ground by the precision with a spm coat method etc., and the 
Dhotoresist layer of predeteimined thickness is formed. This the back, baking is performed at suitable temperature, and 
5ie residual solvent in a photoresist is flown. Next, after performing laser exposure to a photoresist layer according to a 
predetermined signal, negatives are developed, and the original recording for optical recording maiia which has the 
photoresist layer by which concavo-convex predetermined patterns, such as a slot and a pit, were formed m the front 
face is again obtained after baking. In addition, in this invention, although glass original recording is explamed to an 
example as original recording for information record media, as long as the base of original recording is not restricted to 
glass and has smooth predetermined hardness, a metal, a ceramic, resin, etc. are sufficient as it. , , . , , 

[0016] Next, sputtering membrane formation of the metal thin fiUns, such as mckel, is earned out on a photoresist layer 
front face froni glass original recording, and electrolytic plating of metals, such as nickel, is performed by making this 
into an electrode. Then, a metal part is exfoHated from glass original recording, and the stamper by which the concavo- 
convex pattern of a photoresist layer was imprinted conversely is obtained. The metal which forms a stamper may be 
except nickel The substrate with which the concavo-convex pattern on the front face of a stamper was correctly 
imprinted conversely by cairymg out injection molding by resin, such as a polycarbonate, based on a stamper is 
obtained, information layers, such as a dielectric layer, a record layer, a dielectric lay«:, and a reflecting lay^^. are 
continuously formed by approaches, such as sputtering, the protection coat layer which consists of ultraviolet-rays 
hardenability resin fiirtheris.formed, and an optical recording medium IS obtained. , ^ , ^. • 

[00171 In addition, the stamper produced as mentioned above is made into a master stamper, electrolytic plating is 
perfonned after exfoHation processing, the mother stamper which forms a metal laya- and exfoliates and by which the 
concavo-convex pattern was imprinted can be produced, a final SANSU tamper can be obtained by impnnting 
irregularity by electrolytic plating fiirther once again, and injection molding can also be performed based on this. By 
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using such duplicate techniques, m^stampers are producible from the glass^ginal recording of one sheet. 
[POI 8] This invention irradiates an energy line, changes the configuration of this concavo-convex pattern to the original 
recording for information record media which has the photoresist layer which comes to prepare a concavo-convex 
predetermined pattern on a base, and forms a desired concavo-convex pattern in it. It becomes possible to obtain the 
substrate of the shape of a good quirk easily, without [ without it changes the description on the front face of a substrate 
by carrying out like this, and ] processing all substrates one by one. On the other hand, the approach of carrying out 
energy-line processing of all the resin substrates needs to introduce the black light which had the processing time which 
reaches in several minutes in the production line. In order that the usual continuation production line may work under 
the manufacture baton for several seconds, it needs the huge irradiation equipment which can introduce a lot of 
substrates for performing processing for several minutes in this flow, and becomes what has huge cost. Since continuous 
irradiation of an ultraviolet ray lamp is furthermore performed, the maintenance of lamp replacement etc. becomes 
frequent and causes the rise of operation cost, and decline in an operating ratio. Depending on the processing time, a 
manufacture baton will become long, and productivity will be reduced. Moreover, the processed resin substrate poses 
the problem that the fall of adhesion with an information layer is also big, as stated previously. 
[0019] In this invention, since energy-line processing is performed in the state of original recording, a lot of good 
substrates are producible by manufacturing a stamper from the original recording after processing with only one 
processing. When ending by low cost well, since a time is short and ends far compared with processing all subsfrates, 
operation cost of a black li^t is also small [ glass original recording is one sheet thru/or extent which enters several 
sheets, and ]. Furthermore, since it does not process to the substrate itself which forms an information layer, the 
adhesion of an information layer does not fall. 

[0020] Next, this invention is explained using drawing. Drawing 4 is the explanatory view of 1 operation gestalt of this 
invention. It' comes to form the photoresist layer 9 which has a slot 2 and slot Mabe 3 on the bases 10, such as glass. An 
energy line 8 is irradiated here. As for an energy line 8, it is desirable to include ultraviolet rays with a wavelength of 
300nm or less. Light SOOnm or less is exciting the oxygen in atmospheric air, and is supposed that a front face is etched 
while it cuts association between the atoms on a front face of resin like a photoresist. At this time, the large comer and 
large height of surface area per volume are large, and can delete an etch rate preferentially. 

[0021] As a result, a photoresist layer front face can delete the comer of concavo-convex patterns, such as a slot, so that 
the whole surface area may be decreased, and it changes so that it may become a smooth surface configuration. As an 
energy line source, a low-pressure mercury lamp and excimer lamp including ulfraviolet rays with a wavelength of 
SOOnm or less are usable. The low-pressure mercury lamp contains the wavelength of 185nm and 254mn. The 
processing time is shortened compared with a low-pressure mercury lamp, and it is desirable to use an excimer lamp. 
For example, a low-pressure mercury lamp with a wavelength of 1 72nm can be used. 

[0022] Although processing of original recording may be performed in air, processing speed is made late, the processing 
time is lengthened slightly, and in order to make a concavo-convex pattem configuration easy to control, nitrogen, an 
argon, etc. can also be introduced into an ambient atmosphere. On the contrary, in order to process at high speed, it is 
also possible to infroduce oxygen into an ambient atmosphere. As for energy line sources under processing, such as a 
lamp, and the distance of original recording, it is desirable that it is ISnun or less. Moreover, it is desirable that it is 
2mm' or more. If distance is too far, ulfraviolet rays will be absorbed in air and effectiveness will become small. 
Moreover, if too near, when a photoresist layer will be heated with the radiant heat of a lamp, it is easy to produce 
unevenness about optical reinforcement. Although irradiation time is depended an energy line source, distance, the 
shape of a quirk from the first of original recording, etc., it is desirable that it is 1 minutes or more. It is 2 minutes or 
more still more preferably. Moreover, since all slots can be deleted if irradiation time is too long, it is desirable that it is 

30 or less minutes. , • ui 

[0023] The power of the ulfraviolet rays to irradiate is 0.5 W/cm2. It is desirable that it is above, further -- desu-able ~ 
0.8 W/cm2 it is . However, since a photoresist layer will be heated when confrol of a reaction becomes difficult if too 
strong, they are 5 W/cm2. It is desirable that it is the following. They are 4 W/cm2 still more preferably. It is the 
following. In order to process to whole surface homogeneity, it is desirable technique to rotate original recording, 
irradiating ultraviolet rays. All can also be processed to coincidence, making an electrode holder carry and rotate two or 
more original recording. If ulfraviolet treafrnent is performed, the depth of concavo-convex patterns, such as a slot and a 
pit, will once become deep from processing before, and when processing advances, there is an inclination which 
becomes shallow again. Therefore, it is desirable to adjust the slot before processing and the configuration of a pit so 
that the configuration optimal after processing may be taken. 

[0024] Now, since above-mentioned shadowing is greatly generated in the comer of a slot and slot Mabe, this invention 
is used for the original recording which has slot Mabe located between a slot and the slot which adjoins mutually, and 
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Its effectiveness is large. As for theft pe of a quirk after processing, it is desftle that the most consists of curved 
surfaces for both a slot and slot Mabe. That is, it is if the sum total of the flat parts of the slot which is a lot, and slot 
Mabe is made into the spacing TP of the core of the slot contiguous to the core of a flat part F and a slot (namely, slot 
pitch) (refer to drawing 3 ). And in the shape of a cross-section quirk, neither an edge nor the sheer groove face side is 
almost, and it is smooth. And it is desirable to make a flat part F into 45% or less of the slot pitch TP. Hereafter, the slot 
Df the shape of such a quirk is called a "wavelike slot." Here, a flat part is an parallel flat field substantially to the field 
Df the field in which the slot on the substrate is not fonned. The height fluctuation on the front face of a substrate can 
consider more strictly that the continuous field which is less than 1% of a channel depth is a flat part. However, it is not 
considered that the fluctuation by a minute surface dry area, a minute projection, etc. is height fluctuation. Moreover, an 
atomic force microscope (AFM) etc. can perform quirk-like measurement. 

[0025] Or a wavelike slot can also be caught as follows. A curved surface a concave curved surface and convex in the 
shape of a cross-section quirk continues by turns, and it is 45% or less of configuration of the flat part F fang fiirrow 
pitch TP. That is, as shown in drawing_3 , the concave curved surface and the convex curved surface are continuing to 
the datum line. Here, although signs that it is continuing show only one TP, by the actual medium, much irregularity is 
continuing far. And the sum total of the flat part a slot's and slot Mabe's flat part is as small as 45% or less of the slot 
pitch TP. Most says the thing of a concave curved surface as a concave curved surface, most says the thing of a convex 
curved surface as a convex curved surface, and as long as all are some, the flat part F may be included (refer to drawing 
3 ) In the case of the optical recording medium of a land & groove recording method, it is desirable to make slot Mabe's 
flat part into width a little than the one half of a slot pitch. This is for the location of the boundary of a flat part and a slot 
to be able to tend to delete a photoresist, and for slot Mabe's width of face to decrease after processing. 
[0026] By the way, if there is no photoresist layer in the pars basilaris ossis occipitalis of the slot before processing and 
base sides, such as'glass, are exposed when processing original recording with an energy line as mentioned above, since 
this part is not etched, it will not serve as a perfect wavelike slot. However, the effectiveness of the noise reduction by 
the comer of a slot being removed also at this time is acquired. The so-called V groove (a slot cross section is the slot of 
the abbreviation configuration for V characters) by which the photoresist layer remains in the groove bottom section can 
also be used. Since a V groove does not almost have a flat part in the groove bottom section, it is not usually used for 
the slot recording method thru/or land & groove recording method which records information on a record layer by using 
a slot as a recording track, but according to this invention, since a V groove serves as a curved surface after energy-line 
processing, record to a slot of it is also attained. However, generally the so-called U slot which exposes a photoresist 
layer to a bottom and acquires the slot cross-section configuration of the shape of trapezoidal shape or a rectangle after 
development is used for the optical recording medium used for a slot recording method thru/or a land & groove 
recording method. At this time, base sides, such as glass, have usually appeared in the pars basilaris ossis occipitalis of a 
slot. In such a case, it is desirable to prepare a photoresist layer in contact with the substrate layer which consists of 



resm. , i l - i. r 

[0027] Other examples of this invention are shown in drawing 5 . On a base 10, the substrate layer 1 1 which consists ot 
resin is formed, and it comes to prepare the photoresist layer 9 which has a slot 2 and slot Mabe 3 fijrther. Since the 
substrate layer 1 1 consists of resin, the pars basilaris ossis occipitalis of a slot as well as a photoresist layer is etched by 
the energy line, and the groove bottom section can also make it a curved surface. As resin used for a substrate layer, it 
can choose in consideration of not being influenced by exposure or development of a photoresist, not reacting with a 
photoresist layer, adhesion with a photoresist being good, etc. For example, a polycarbonate, polyimide, acrylic resin, 
etc. are sufficient, or what the photoresist was denatured, and influenced and carried out effect in exposure or 
development may be used. . . , u m 

[0028] Moreover, the fiilly smooth thing of the substrate layer fi-ont face after formation is desirable. Between a base 10 
and the substrate layer 11, other layers may be prepared if needed. Various technique can be used for formation of a 
substrate layer. For example, after dissolving resin, such as a polycarbonate, polyimide, and polyacrylate, in a solvent, 
you may make it apply and dry. Or you may apply and cool, after carrying out heating melting of tiiis resin. There is a 
spin coat etc. as the method of application. Or after applying a photoresist, it is good also considering what heat 
treatment etc. was perfonned [ what ] and denatured it so that exposure sensibility might fall as a substrate layer. 
However, in case a photoresist is applied on a substrate layer, it becomes and the thing for which a solvent is volatilized, 
which cool and which becomes, carry out and solidifies in the shape of a film is desirable so that substrate layer resm 
and a photoresist may not be mixed. 

[0029] Or you may make it harden after spreading using hardenability resin, such as thermosetting resin and ultraviolet- 
rays hardenability resin. Film-like r«sin can also be pasted up on a base. Since a base side will be exposed with 
ultraviolet treatment if a substrate layer is too thin, as for thickness, it is desirable that it is SOnm or more. It is lOOnm or 
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more still more preferably. On the ^^r hand, since surface smoothness will^ if too thick, it is desirable that it is 10 
micrometers or less. It is 5 micrometers or less still more preferably. 

[0030] It is desirable that the distribution information to a user thru/or address information, the information about record 
playback of an optical recording medium, etc. are optimized about the configuration of the concavo-convex pit currently 
recorded beforehand in consideration of the formation of a form status change by energy-line processing. Since a pit is 
generally expanded by energy-line processing, more specifically, it is desirable to produce a pit smaller than an 
optimum value beforehand. When the configuration of a concavo-convex pit wants to change, the field containing a 
concavo-convex pit may be covered from an energy line by a certain approach. For example, in case it etches by 
ultraviolet rays, the mask plate which omits ultraviolet rays locally may be inserted between an ultraviolet ray lamp and 
a substrate. Thus, it exfoliates, after forming metal layers, such as nickel, on the produced original recording for 
information record media, and a stamper is obtained, and the substrate which imprinted the shape of that surface type is 
fiirther produced with injection molding etc. based on this stamper. 

[0031] An information layer is formed to the substrate produced as mentioned above. The sputtering method thru/or a 
vacuum deposition method, etc. can be used for membrane formation. Since a particle reaches a substrate linearly fi-om 
an evaporation source by these approaches, the effect of shadowing is strong, and the improvement effect by application 
of this invention is large. However, although there was a problem that coating liquid was conventionally applied to a 
slot also for example, with a spin coating method more thickly than the bank and slot Mabe besides these, it is 
improvable by applying this invention. 

[0032] The manufacture approach of this invention is preferably applicable to the information record medium which a 
user can record. As a record layer, various kinds of things can be used, for example, a magneto-optic-recording layer, a 
phase change mold record layer, a coloring matter mold record layer, and an inorganic postscript mold record layer are 
used. Moreover, various kinds of things also as lamination are employable. As a magneto-optic-recording layer, 
polycrystal perpendicular magnetization layers, such as an amorphous magnetic layer of rare earth, such as TbFe, 
TbFeCo, TbCo, GdFeCo, and DyTbFeCo, and transition metals, MnBi, and MnCuBi, Pt/Co multilayers, etc. are used, 
for example. 

[0033] A magneto-optic-recording layer may be a monolayer, and in order to make possible over- writing and MSR 
(magnetic super resolution), it may use the magnetic layer more than two-layer in piles like GdTbFe/TbFe. As a phase 
change mold record layer, compounds, such as GeSbTe, InSbTe, AgSbTe, AglnSbTe, and GelnSbTe, can be used, for 
example. Preferably, it is {(Sb2 Te3) 1-x x (GeTe)}l-y Sby. Alloy (0.2< x<0.9, 0<=y<0.1), And the alloy thin film 
which contains at least one sort in In, Ga, Zn, Sn, Si, Cu, Au, Ag, Pd, Pt, Pb, Cr, Co, O, S, Se, Ta, Nb, and V of these 3 
yuan to 1 0 atom % extent in an alloy is raised. 

[0034] Or the MSbTe (M=In, at least one sort among Ga, Zn, germanium, Sn, Si, Cu, Au, Ag, Pd, Pt, Pb, Cr, Co, O, S, 
Se, Ta, Nb, and V) alloy thin film which uses the SbTe alloy near the Sb70Te30 eutectic point as a principal component 
is desirable as an ingredient in which over-writing at a high speed is possible. As an inorganic postscript mold record 
layer, TeSe etc. can use cyanine dye, phthalocyanine dye, metal-containing azo dye, or those mixture as a coloring 
matter mold record layer. 

[0035] It is desirable to prepare the transparence interlayer who equipped the upper part and/or the lower part of a 
record layer with properties, such as weatherability, a high de^ee of hardness, and high slippage. An interlayer's quality 
of the material is chosen after taking these properties into consideration. In respect of weatherability and a high degree 
of hardness, a dielectric is desirable. As a dielectric, a metallic oxide, a nitride, a chalcogen ghost, carbide, a fluoride, its 
mixture, etc. are used, as a metallic oxide - aluminum 203, Ta 205, Si02, SiO, and Ti02 etc. - a metallic oxide - 
independent, such mixture, or the multiple oxide of aluminum-Ta-0 is mentioned. Silicon nitride, alumimium nitride, 
etc. are mentioned as a metal nitrogen object. 

[0036] as a chalcogen ghost - II-V group compounds, such as chalcogen-ized zinc, such as ZnS and ZnSe, CdS, and 
CdSe, La two S3, and Ce two S3 etc. - a rare earth sulfide, TaS2, MgS, CaS, etc. are raised. Also in it, chalcogen-ized 
zinc is chemically stable and especially its ZnS is [ toxicity is also low and ] the most desirable. Furthermore, the 
reflecting layer which consists of the metal or alloy of a high reflection factor may be prepared. As a reflecting layer 
ingredient, aluminum, Ag, Au, Pt(s), these alloys, or the alloy that uses more than these kinds as a principal component 
is used. 

[0037] In this invention, the above-mentioned layer is named generically and an information layer is called. Hereafter, 
the relation of the shape of formation and shadowing of an information layer, and a quirk is explained more to a detail. 
Drawing 2 (a) is drawing showing the relation between the shape of a quirk of the substrate of the conventional optical 
recording medium, and the oblique-incidence particle under membrane formation. The shape of a quirk has the shape of 
a quirk of a cross section perpendicular to the extension direction of a slot. In addition, although an actual membrane 
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formation particle comes flying fro^arious include angles, to drawing 2 (aj^ly the oblique-incidence particle of an 
one direction is indicated for convenience. Drawing„2 (b) is drawing showing the film adhesion condition after 
membrane formation. In the case of the shape of a quirk with the conventional cross section near a trapezoid, since the 
groove bottom section is hard to be formed for shadowing, a channel depth becomes deep. Moreover, since the particle 
by which shadowing was carried out adheres to the wall surface section, a flute width becomes narrow. Furthermore, a 
channel depth becomes the deepest in the part close to the wall surface of the groove bottom section. 
[0038] Therefore, the shape of a quirk after membrane formation becomes a considerably different thing from the thing 
of substrate original. Quirk status change-ization by such shadowing produced property change of a slot and slot Mabe, 
and was generating the noise by the local dispersion. For example, in the case of a magneto-optic-recording medium, 
signal strength is decided by the reflection factor, the car angle of rotation, and the ovality. Each reflected light from a 
slot and slot Mabe has the difference in a phase from the difference in the optical path length. Therefore, the whole 
ovality is determined by those composition. If a flute width and the depth change, the ovality of the reflected light will 
be changed and will generate reflection factor fluctuation and a conjointly big noise. 

[0039] Thus, since a noise is generated [ fluctuation / reflection factor fluctuation and / ovality ] in the case of a 
magneto-optic-recording medium, the noise accompanying shadowing will become large especially. Of course, even if 
it is other optical recording media, if it is the medium which detects reflection factor change, quirk status change-ization 
will cause reflection factor fluctuation and will generate a noise. For example, they are a phase change medium, a 
coloring matter mold medium, an inorganic write-once medium, etc. On the other hand, drawing 1 (a) is drawing 
showing the relation between the shape of a quirk of the substrate of one example of the optical recording medium 
produced by the approach of this invention, and the oblique-incidence particle under membrane formation. The shape of 
a quirk has the shape of a quirk of a cross section perpendicular to the extension direction of a slot. In addition, although 
an actual membrane formation particle comes flying from various include angles, to drawing.2 (a), only the oblique- 
incidence particle of an one direction is indicated for convenience. 

[0040] It is desirable that the most consists of curved surfaces for both a slot and slot Mabe in this invention. That is, in 
this invention, when the sum total of the flat parts of the slot of a lot and slot Mabe is made into the spacing TP of the 
core of the slot contiguous to the core of a flat part F and a slot (namely, slot pitch) (refer to drawmg_3 ), it is desirable 
to consider as the wavelike slot which made the flat part F 45% or less of the slot pitch TP, Since a groove face side 
hardly exists in a wavelike slot, as shown in drawing 1. (a), shadowing of the membrane formation particle by the groove 
face side is reduced remarkably. A flat part F is more preferably made into 30% or less of the slot pitch TP, and it may 
be 20% or less still more preferably. An atomic force microscope (AFM) etc. can perform quirk-like measurement. 
[0041] Here, a flat part is an parallel flat field substantially to the field of the field in which the slot on the substrate is 
not formed. The height fluctuation on the front face of a substrate can consider more strictly that the continuous field 
which is less than 1% of a channel depth is a flat part. However, it is not considered that the fluctuation by a minute 
surface dry area, a minute projection, etc. is height fluctuation. 

[0042] As for the wavelike slot on this invention, it is desirable to combine a slot and whole slot Mabe smoothly 
according to a curved surface. Thereby, shadowing can be prevented effectively. Here, a slot is a concave and slot Mabe 
has the convex curved surface. By using such a wavelike slot, the shape of a quirk after membrane formation becomes 
the shape of an original substrate quirk, and a very similar thing, as shown in drawing! (b). Consequently, the thickness 
difference in a slot and slot Mabe becomes very small, and a uniform property can be acquired. And since the thickness 
unevenness in a slot is also lost, the regenerative-signal property from a slot is improved greatly. Moreover, since both 
microscopic and macroscopic deformation of the shape of a quirk accompanying shadowing is small, a noise can be 
made small. 

[0043] Especially the noise reduction effectiveness by applying this invention by the magneto-optic-recording medium, 
since the noise by shadowing is especially large as described above is remarkable. Moreover, it uses for the medium by 
which a part of information layer [ at least ] is formed with the sputtering method thru/or vacuum deposition method 
which receives shadowing greatly, and effectiveness is high. 

[0044] Furthermore, this invention is used for the medixim of the method which performs information record by using a 
slot as a recording track, and has remarkable effectiveness. When it uses for the medium for land & groove record 
which records on both a slot and slot Mabe especially, the property difference of a slot and slot Mabe becomes small 
and is desirable. In this case, as for a wavelike slot, it is desirable for convex slot Mabe and a concave slot to serve as 
the same configuration reversed mostiy. 

[0045] It is that a flat part F does not exist but all of a slot and slot Mabe consist of curved surfaces preferably especially 
in this invention. Thereby, in land & groove record, most property differences of both a slot and slot Mabe can be 
abolished. In addition, in the field which a user does not use for record, the shape of a quirk may not necessarily be a 
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curved surface. For example, the cr^-section configuration of the pit of a fi^where address information etc. is 
recorded by the concavo-convex pit on a substrate may not be a curved surface. 

[0046] Below, the shape of a more desirable quirk is explained in this invention. If a slot is extremely shallow, there is 
little effect of shadowing as above-mentioned. However, if a slot is too shallow, it will be hard coming to take truck 
imitation signal sufficient at the time of record playback. Moreover, since the distance fi-om which heat is transmitted in 
between adjacent trucks because a slot becomes shallow becomes short, possibility that heating at the time of record or 
elimination will exert interference on the adjoining truck becomes high. That is, there is an inclination for the tolerance 
of the optical power of record and elimination to become narrow. 

[0047] Furthermore, in land & groove record, the approach of "cross talk cancellation" which mitigates a cross talk by 
optical interference with the reflected light from a slot and the reflected light from slot Mabe is used by making a 
channel depth into the moderate range. Generally, in order to take out this effectiveness, lambda/6 of channel depths are 
needed for a slot at least to the wavelength lambda of the light which carries out incidence. However, lambda/3 or less is 
desirable. Here, in the case of a film surface incidence method, lambda is the wavelength in the inside of air, and, in the 
case of a substrate side incidence method, it is the wavelength in the inside of a substrate. Since the effect of shadowing 
would become large if a channel depth is conventionally made deep, there was a case where it could not necessarily 
consider as the shape of optimal quirk in slot record or land & groove record. 

[0048] According to this invention, since shadowing can be reduced, the shape of a quirk can be optimized only in 
consideration of the above points. A minimum is lambda/20 or more, and a desirable channel depth is lambda/15 or 
more more preferably. Moreover, an upper limit is lambda/4 or less, and is lambda/5 or less more preferably. Moreover, 
since the flute width of 0.7 micrometers or less and a narrow optical recording medium have the large effect of 
shadowing, especially the application effectiveness of this invention is high. If the ratio (aspect ratio) of a channel depth 
and a flute width is large, a regenerative signal will tend to fall that playback light cannot trespass upon a slot easily. 
Therefore, [0049] 

[Equation 1] d/w < - 0.3 [0050] It comes out and a certain thing is desirable. It is [0051] still more preferably. 
[Equation 2] d/w < ~ 0.2 [0052] It comes out. Here, the definition of the parameter of the shape of a quirk in this 
invention is shown to drawing 3 . Channel depth d is seen in a slot cross-section configuration, and is defined by the 
distance of the perpendicular direction of the maximum heights of a slot, the maximum crevice, and slot Mabe. A flute 
width w is the width efface of the slot to which the location where a channel depth becomes d/2 was connected. In land 
& groove record, to the slot pitch TP, a flute width w is made into 35% or more, and is more preferably made into 40% 
or more. However, 65% or less is desirable and is 60% or less more preferably. By considering as this range, the 
property of both a land and a slot (groove) can be kept good with sufficient balance. 

[0053] Moreover, since this invention suppresses the quirk-like fluctuation accompanying membrane formation, it is 
used especially for a film surface incidence method, and its effectiveness is high. Since there is no generating of the 
aberration accompanying a substrate with such a method, compared with a substrate side incidence method, it is usable 
in the lens of high numerical aperture. Moreover, the big numerical aperture exceeding 1 can be obtained by using SIL 
(Solid Immersion Lens) for an objective lens, since a film surface can be approached. As the record playback approach 
of making an objective lens approaching a film surface, there is also a method of carrying an objective lens in a 
surfacing mold head again. Since CNR of the medium of such a film surface incidence method can be raised greatly 
according to this invention, information record of high density is attained very much. 

[0054] Since the quirk-like fluctuation by shadowing is so sharp that thickness is thick, this invention especially uses a 
record layer for the medium formed thickly, for example, the light modulation over-writing medium in a magneto-optic- 
recording medium, a magnetic super resolution (MSR) medium, etc., and is desirable. The thickness of the record layer 
preferably produced by sputtering thru/or vacuum deposition is a medium lOOnm or more, and is a medium 200nm or 
more still more preferably. When membranous low deposit efficiency does not pose a big problem, about shadowing, it 
can decrease more by combining a wavelike slot, long slow sputtering, or a collimator. 

[0055] . ^ 

[Example] Although this invention is fiirther explained with an example at a detail below, this invention is not limited to 
the following examples, unless the sunmiary is exceeded. 

[0056] (Examples 1-5, example 1 of a comparison) The photoresist was applied to 180mn in thickness on the base of 
disc-like glass, and according to the predetermined signal, it exposed with the laser exposure machine, negatives were 
developed fiirUier, and the slot was formed spirally. The slot pitch TP was 1 .2 micrometers and the shape of a quirk 
perpendicular to the direction in which a slot extends of a cross section was the flute width of 0.42 micrometers, the 
channel depth of 65nm, and a V groove whose flat part of slot Mabe is 0.58 micrometers. Since it is a V groove, there is 
no flat part of a slot. The slot is formed from the bore of 30mm of original recording to 60mm. Except for one sheet, the 
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low-pressure mercury lamp of outpunOOW performed UV irradiation to thes^lass original recording. Luminescence 
of the used low-pressure mercury lamp contains the wavelength of 1 85nm and 254nm. The distance of glass original 
recording and a lamp was 5mm. The shape of a quirk was observed by AFM (atomic force microscope) after UV 
irradiation. The relation of the shape of irradiation time and a quirk is shown in Table -1 . 
[0057] 
[Table 1] 
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[0058] With the exposure, the flat part decreased, is the exposure for 10 minutes or more, and became the shape of a 
quirk by which a flat part does not exist but the whole is constituted from a curved surface as I understood from Table - 
1 . In 1 5 minutes, with slot Mabe's reduction, the flute width became large and, as for a part of slot, the processing time 
became flat. Next, after carrying out sputtering of the nickel thin film, nickel was made to deposit to the thickness of 
300 micrometers in electrolytic plating by making this into an electrode on these glass original recording. After this, it 
exfoliated and glass original recording to nickel was made into the stamper. This was attached in the injection molding 
machine and injection molding of 1.2mm thickness and the substrate with a diameter of 130mm was carried out with 
polycarbonate resin. On these substrates, the nitriding Si of Tb21 (Fe80Co20) 89 of the oxidation Ta of 70nm of 
thickness and lOOnm of thickness and 80nm of thickness was formed by sputtering, and the magneto-optic disk was 
produced. Oxidation Ta and Nitriding Si formed membranes by direct-current reactive sputtering, and TbFeCo formed 
membranes by DC sputtering. Both the film surface incidence method and the substrate side incidence method estimated 
rotating these disks with the linear velocity of 8m/s by the evaluator of numerical-aperture NA=0.55 of the wavelength 
of 680nm, and an objective lens. Truck imitation signal (tracking signal) sufficient by any disk was acquired. 
[0059] In addition, since it was optimized and designed so that the objective lens of an evaluator might use through a 
1.2mm substrate, the 1.2mm glass plate was inserted between the disk and the objective lens at the time of evaluation by 
the film surface incidence method. It records on each by 1.52-micrometer mark length, and the reproduced signal 
property CNR (dB) is shown in Table -1 . CNR is 45dB or more preferably [ that 40dB or more is obtained ] and more 
preferably. Moreover, it is so desirable that the difference of a slot and slot Mabe is small. An improvement is found 
[ in / even in the example 1 for 3 minutes / a slot ] for UV irradiation time amount by CNR, and, as for examples 2-5, 
more than CNR40dB came to be obtained also for a slot or slot Mabe. When the tape friction test of an information 
layer was performed to these media using the cellophane tape, the exfoliation from the substrate of an information layer 
was seen in no media. 

[0060] (Example 6) Output 200W and an excimer lamp (USHIO make) with a wavelength of 172nm performed UV 
irradiation to the glass original recording which produced the slot like the example 1. The distance of original recording 
and a lamp was 5mm. The shape of a quirk was observed by AFM (atomic force microscope) after UV irradiation. A 
result is shown in Table -1 . In the exposure for 1 .5 minutes, the flat part decreased to 8% of TP, and it became the shape 
of a quirk by which the whole is constituted from a curved surface in which a flat part does not exist by the exposure for 
2 minutes. 

[0061] Next, the stamper was obtained like [ original recording / this ] the example 1, and the optical disk was fiirther 
obtained from this. The result of having performed the same evaluation as an example 1 is shown in Table -1 . More than 
CNR45dB is obtained for all. When the tape friction test of an information layer was performed to this medium using 
the cellophane tape, the exfoliation from the substrate of an information layer was not seen. 
[0062] (Examples 7-9, example 2 of a comparison) The photoresist was applied to 70nm in thickness on the base of 
disc-like glass, and according to the predetermined signal, it exposed with the laser exposure machine, negatives were 
developed fiirther, and the slot was formed spirally. The slot pitch TP was 1 .2 micrometers and the shape of both quirk 
of a cross section perpendicular to the direction in which a slot extends was U slots whose flat parts of the flute width of 
0.60 micrometers, the channel depth of 70nm, slot Mabe, and a slot are 0.55 micrometers. The slot is formed from the 
bore of 30mm of original recording to 60mm. Except for one sheet, the low-pressure mercury lamp of output 300W 
performed UV irradiation to these glass original recording. Luminescence of the used low-pressure mercury lamp 
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contains the wavelength of 185nm 254nni. The distance of glass original^ording and a lamp was 5mm. The shape 
of a quirk was observed by AFM (atomic force microscope) after UV irradiation. The relation of the shape of irradiation 
time and a quirk is shown in Table -2. 
[0063] 
[Table 2] 
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[0064] Slot Mabe's flat part decreased with UV irradiation. Moreover, the channel depth also decreased. Next, the 
stamper was obtained like [ original recording / these ] the example 1, and the optical disk was further obtained from 
this. The result of having performed the same evaluation as an example 1 is shown in Table -2. As for what performed 
UV irradiation, more than CNR45dB is obtained mostly. When the tape friction test of an information layer was 
performed to these media using the cellophane tape, the exfoliation from the substrate of an information layer was seen 
in no media. 

[0065] (Examples 10-14, example 3 of a comparison) Apply a photoresist 200nm in thickness on the base of disc-like 
glass, and made it harden by heating at 1 30 degrees C for 2 hours, and the reactivity to light was made to lose, and it 
considered as the substrate layer. Then, the photoresist was applied to 60nm in thickness, and according to the 
predetermined signal, it exposed with the laser exposure machine, negatives were developed further, and the slot was 
formed spirally. The slot pitch TP was 1 .2 micrometers and the shape of both quirk of a cross section perpendicular to 
the direction in which a slot extends was U slots whose flat parts of the flute width of 0.60 micrometers, the channel 
depth of 60nm, slot Mabe, and a slot are 0.55 micrometers. The flat part sum total was 1.1 micrometers, and was 92% of 
a slot pitch. The slot is formed from the bore of 30mm of original recording to 60mm. Except for one sheet, the low- 
pressure mercury lamp of output 300W performed UV irradiation to these glass original recording. Luminescence of the 
used low-pressure mercury lamp contains the wavelength of 1 85nm and 254nm. The distance of glass original recording 
and a lamp was 5mm. The shape of a quirk was observed by AFM (atomic force microscope) after UV irradiation. The 
relation of the shape of irradiation time and a quirk is shown in Table -3. 
[0066] 
[Table 3] 
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[0067] Slot Mabe's flat part decreased with UV irradiation, and it became the slot where a flat part does not exist by the 
exposure for 10 minutes or more and where the whole consists of curved surfaces. By etching the groove bottom section 
at this time, the channel depth increased to 65nm. When the processing time was 15 minutes, the flute width became 
large with slot Mabe's reduction, and the flat part in a slot increased. 

[0068] Next, the stamper was obtained like [ original recording / these ] the example 1 , and the optical disk was further 
obtained from this. The result of having performed the same evaluation as an example 1 is shown in Table -3. An 
improvement is found [ in / even in the example 10 for 3 minutes / a slot ] for UV irradiation time amount by CNR, and, 
as for examples 11-14, more than CNR45dB came to be obtained also for a slot or slot Mabe. When the tape friction test 
of an information layer was performed to these media using the cellophane tape, the exfoliation from the substrate of an 
information layer was seen in no media. 

[0069] (Example 4 of a comparison) The low-pressure mercury lamp of output 300W performed UV irradiation for the 
polycarbonate substrate produced in the example 3 of a comparison for 10 minutes. Luminescence of the used low- 
pressure mercury lamp contains the wavelengtfi of 1 85nm and 254mn. The distance of a substrate and a lamp was 3mm. 
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